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Description 

1 . Fieki d the invention 

5 The present invention rdates to novel bctobaoHi useful tor the treatnnent of disorders of the gastrointestinal sys- 

tem, more partiojlarly novel strains of Lactobacfllus Paracasei and Lactobacillus Salivarius, the process for the prepa- 
ration thereof, pharmaceutical compositions, dietary si^lements and afimentary products (for example miffc. yogurt or 
other daary products) containing th&m. 

Lactobacflfi are widespread in nature. A nuiTt>er of species are present in fruits, vegetable and dairy products (fer- 

ro mented milK. cheese and yogurt), whereas only some strains can be found in the gastrointestinal and urogenital tracts 
of mammals and insects. 

The tjeneTrcial activfty of lactobacilli on gastrointestinal cfisorders has been known since ambient times and for a 
long time they were ingested with milk arxl dairy products. 

rs Z. TechndoQical background 

In most cases, known lactobadlD administered through diet or in other forms are not capable of crossing the gastric 
ac«J environment, and/or of resisting t>ae ^ices. thereby getting afive and viaWe into the irrtestinal action site and devel- 
oping colonies numerous enough to exert significant therapeutical effects m short timea 

so The treatment of the gastrointeslinal dfeordersifuis performed usually reciuires protonged adminislratibn timeSi arid 
is often poorly effective in the most serious, persistent cases. 

US 5,032,399 discloses a spedTc strain of LactobadBus acidophilus recovered from the normal irrtestinal flora, 
wfnch has been referred to as Lactobacfllus and has subsequently been reclassified as Lactobaallus casei sutis. 
rttamnosus, that is reported to have beneficiai effects in the treatment of gastrointestinal tfisocders, to be stable to acids 

25 and bae juices and to l>e capable o# adhering to the cells of human intestinal mucosa, of producing lactic acid and of 
growing effectively in vitra 

Recently, the Applicant has commercialized, under the name "Enterobacilli Proge Farm", a dietary sipplement con- 
taining Lactoljacilli recovered from intestinal f k>ra. which is indicated for the treatment of the gastrointestinal system dis- 
orders. Said dietary supplement likewise other commercial products containing Laciobacim, has to be stored at low 
3Q tenrperatures. specif»cally in refrigerator (at +4*C>. 

3. Problem to t>e solved 

Various strains of Lactobacilli recovered from ttie imestinal environment, when used after selection on a laboratory 
35 scale, behave as good colonizers both ia Mtrc and io idyo. exerting their activity in a short time and with satisfactory 
results. 

However, lor them to be suitable for a commer cialtsation on a large scale and for the use ty consumers, said bac- 
terial strains must undergo tecfmological treatments (such as freeze-drying. mixing with exdpionts. sutxlivision in dif- 
ferent dose units and formulation in pharmaceutical preparations or tfietary suppfements) which often adversely affect 
said strairrs. easily causing them to lose peculiar prolxotic properties and their original colonization capability. 

A further technological problem is the poor stability to storage of the commerdal Lactobacilli strains, which usually 
require a fridge storage, and which anyway easily lose their activity to a great extent 

4. Summary 

45 

The Applicant has now unexpectedly found a process which allows to select on an industrial scale Lactot>adIli 
strains exceedingly viable and resistant to technological b^eatments. which strains are useful for the therapeutical, pro- 
phylactic and anyvi^ay probiotic treatments of disorders of the gastrointestinal system in humans, said process conpris- 
ing inctbating in a nutritive medlun a previously freeze-dried. then rehydrated mixture containing a muttipljcrty of 
50 Lactobadlli strains, and selecting the first profiferating Ijacterial colonies, which devetcp not later than tiie first 12 hours, 
preferably within atx>ut 10 hours of incubation, in said mitritive medium at a temperature from about 30*C to about 40' C. 
preferably at 37*C. 

The incutsation step of the nvxlures of freeze-dried strains is typically carried out on a plate, in a nutritive medium 
added with agar, preferably on an agarized MRS medium (de Man Rogosa Sharpe broth). 
55 The formation of the colonies is suitably evidenced under an optical microscope, in particular by observing the 
reverse of the plate. 

The nuxture to be freeze-dried conws from the normal intestir^ bacterial ffora from an healtfiy human subiect. and 
is typically obtained from biological samples comaining a great number of bacterial spedes (for exarrple intestinal 
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mucosa/taeces). recovered from human intestinal enwonmerrt or from its contents by conventional techniques. 

Before undergoing the process of the present invention, these samples are usually subjected lo suitable pre-treat- 
m»tts according to conventional methods (for example physical pre-treatments, such as honrogenization. and^or dilu- 
tion In a suitable dSuent for exanpfe water). 

5 The present process further comprises one or more pre-selection steps by incubation in a taTown nutritive medium 

Bdective for LactobadDi, in the incutjalion conditions kncrwn the deveJopment of l^ctot>acilti. from which bacterial 
mixtures highly enriched in Lactobadili are obtained. 

Said pre-select'on step is preferably carried out before freeze^rying. on the biological sample preferably pre- 
treated as described above, to obtain bacterial mixtures which are subsequently subjected to freeze-drying aixJ to the 

10 other selection steps according to the present invention, this step being tyfMcaily effected in a liquid medium, for exam- 
ple a Gquid MRS medium optionatly added with other nutrients or useful substancesw as specified hereinafter. 

Further objects of the present invention are Lactobacilli strains and the bacterial cultures selected through the 
present process, the preparations or formulations containing the present LactobacitU in combination with a pharmaceu- 
tically or anyway physiologically acceptable canrier, such as therapeutical and/or prophylactic compositions, dietary 

IS st^Tptements. medicaJ devices, alimentary products. 

5. RetailgdtfisdQsure 

The present process allows to select highly vial^le Lactotjacilli. suitable for fbrmutation ori an irxlustrial scale as 
20 pharmaceutical preparations or dietary supplements, which proved to be highly effective and advantageous in the treat- 
ment of various disorders of the gastrointesttnaJ system. 

According to an embodiment of the present Invenlion. the mixtures of bacterial strains to be subjected to the 
present process come from samples of human faeces. AccorcSng to ariother errtxxfiment of the present irrventioa mix- 
tures containing a great number of Lactot>aciDi t)elonging to human miaointestinal flora are freeze-dried. rehydrated. 
2s incubated in a nutritive medium, the selected strains being incubated as described above; then further subjected to one 
or more of the Wlowing selection steps, preferatjiy to all of them, in any or<i&: 

a) incutjation in a nutritive medium containirtg bile, in a concentration of at least 0.1% weightA^olunDe, arxJ selection 
of the strains pro&ferab'ng in said medium; 
30 b) tncut}3tion in a nutritive add medium, having pH lower than or equal to 5.5 {tnorQ preferably lower than 3.5). and 
selection of the strains protiferating in said medium; 

c) incut^ation in a nutritive medium oontainir^ cells of the intestinal mucosa o# the subject to treat in particutar 
humaris. and selection of the t>acteria capable of adhering to the cells at an average rate corresporxfing to the 
adhesion of at least 60 l>acteria per each intestinal cell an an incuttation time ip to 5 minutes; 
S5 d) lncul>ation of the strains in a nutritive medium and selection of the bacteria wtttch produce at. least 3.5 mEq of 
lactc acid per 10^'' CFU (Colony Fornting Units) at 37*C In a time of 24 houi^; 

e) IrxArt^ation of the strains in a nutritive medium, and selection of the bacterial strains wfrich proliferate at 37*C with 
a generation time of less than one hour, more preferably of about 45 minutes. 

40 The selection steps irxftcated above as a) to e) are typically carried out in the operative conditions described in US 
5,032,399 and in the corresponding EP 199.535. whose contents is herein incorpcxated reference, vwth the differ- 
ence that rru'Xtures of microorganisms from a previous selection, deriving from the collection of microorganisms capable 
of differentiatir^ in a nutritive medium incubated with previously freeze-dried and rehydrated strains, are subjected to 
steps a) to d). 

45 More specifically, the present process comprises the following steps: 

1) incubation of a nnixture of rracroorganisms containing a nruJliplicity of Lactobacilli in a nr)edium selective for Lacto- 
bacilli, and collection of the thus developed bacterial cells; 

2) freeze-drying of the bacterial cells obtained from the previous step, preferably in the presence of one or more 
so additives for freeze^trying; 

3) rehydration of the freeze<lried mixture from the previous step; 

4) incubation of the resulting freeze-dried arxJ rehydrated mixture in a nutritive medium, preferably in a medium 
selective for Lactobadili. and collection of the cells developed not later than the first 12 hours, preferably within 
about 10 hours of incubation at 37*C in said nutritive medium. 

55 

The cultures of Laclol>acilli recovered according to the present process can be sometimes contaminated by traces 
of t>acteriai strair^ belonging lo other species from microintestinal flora, without departing from the scope of the present 
invention. 
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The medium selective for Lactobacilli is. for example, an MRS culture broth (de Man Rogosa Sharpe brotl\ Oxoid), 
conomerdarized by DIFCO and descrbed in J. Appfied BacterioL (1960), 23, 130. having the conpositton reported in 
the above cited US 5,032,399 and EP-B1 99.535, or other selective medium known for this purpose, optionally added 
with other nutrients or other substances. For example an MRS mec&um added with bile salts (for exanrple in a 0.5% 
5 weighlAvolume concentration on the total of the broth) can be used. 

The rncut5ation in a medium selective for t-actobacilli according to step 1) is lypicaDy carried out in a liquid medium. 

The incut^tion of the freeze-dried, rehydrated bacterial strains, as in step 4) is typically effected on agarized plates, 
preferably m a selective medium for Lactobactfli. although, alternatively, it can be effected in a cfifferent nutritive medium 
conventionally known for their developmem. 
10 The above cited incuttatton st^ of lactotjaciUi are typically carried out at a terrperature from 30**C to 4CrG, pref- 
erably at ST'C. preferably under mildly anaerobic atmosphere. 

The freeze-drying is preferably carried out in the presence of additives known as frecze-drying protectives. for 
example powder skimmed milk Cm anxjunts for example of about 10-12% by weight on the liasis of the l-actobaalli to 
be freeze-dried). saccharose, glycerol, or anyway operating acoxding to aftemabVe; conventional fireeze-drying tech- 
15 ntques. 

The present process allows to select LaclobaciUi. such as the strains deposited at the tnstitut Pasteur, as reported 
in the following, having high resistance to the technological treatments, partictdariy high viability and high stability to 
storage at temperatures of atxjut +15'*Cy+20*'C. and moreover, of one or more of the following advantageous and sur- 
prising characteristics: ability to produce lactic acid in a sut>stantiaDy pure stereomeric L-<+) form, or anyway in an 
- 20 amount by far higher than the isomer D(-). resistance to various antibiotics.-^ particular insensitiveness to telracyc&is 
but sensitivity to other antibiotics, in particular rifannpicin and erythromyan. 

According to a further advantageous characteristic, the lactobadlB obtained according to the present process are 
not capable of transferring their resistance to tetracydins to other microorganisms. Inducfing the pathogenic ones. 

In particular the lactobaciUi according to the present invention have the f urtfier features: 

ss 

stability to acicte: 
stability to bile juices; 
- capability of adhering to the cells of the intestinal mucosa; 
capatnlity of growing effectively in vitro. 

30 

The capability of producing only, or anyway in a high prevalence. L-<+}-Lactic acid. i.e. the L(+) isomer, which is not 
metalx>lized by the Ixxfy. and can remain tor a long time in the intestinal lumen, where it exerts its effects, is extremely 
advantageous, in that the lactic acid produced t>y lactotiaa fli is at least partly responsiWe tor the beneficial effects of the 
colonization of the gastrointestinal tract by lactobadlli. thus opposing pathogens presumably through a towering of the 

35 pH of the intestinal environment 

TTie serisitivity to some types of antibiotics eviderxjed for the lactol^Ri according to tf>e present invention is an 
irrportant, advantageous feature. It is in fact krrown that "cross-resistance' phenomena to antibfotics can occur through 
migration of plasmidic material from one nticroorganism to another. Therefore, the admirtistration of LactobacBli resist- 
ant to all of the antibiotics is potentially dangerous for the body, in that pathogens strains resistant to all of the antibiotics 

'fo could be selected. 

It fe therefore irrportant that the Lactic t>acterium administered for the treatment of disord^ of the gastroirrtestinal 
system be serisitrve to at least some arTtibiotics. so as to have suitable therapeutical weapons available, should the 
above mentioned cross-resistance occur. 

Contrary to the Lactot>adl!i recovered Ijy the present process, various known LactofceciIIi strains, among which the 
45 Lactic t>aclerium GG disclosed in US 5,032.399, turned out to bo insensitive to all of the antbiotics and thus disadvan- 
tageous from this point of view. 

The selection according to the process of the invention can be operated periodically so as to isolate arxl use strains 
with different lysotypia. keepng however probiotic ctiaracteristics , such as; 

50 - ability to reach the action site remaining integer; 
- abaity to settie at the gastrointestinal level; 
production of L-(+)-Lactic acid. 

The possbility of selecting sb^ains with different tysolypia altows to assure tine productivity and effectiveness of the 
55 fermentafion process and/or a safe cok^nization in the intestine even in the presence of phagi. which are capable of 
phagocytizing and destroying lactobacflli kx)th in the fermentation envirorvnent and in the irrlestinal lumen, thus jeopard- 
izing the production of lactobadiri or the therap^jtical or dietetic treatments making use of them. 

Moreover, the Lactobacilli strains of the invention are unexpectedly endowed with a higher slat»!ity compared with 
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those obtained by Ihe known processes, as they can be stored for long tin^ at temperatures above 4*»C. in particular 
at about ^15''C/*-2CrCX For exannple. after atjout 18-24 nxinths at about 22*C» the decrease in viable cells observed is 
onty of 1 logarithmic urdL 

Thanks to this property, the preparations of the invention show amounts of bctobacilli afive of onJy about 1 loga- 
rithm less of cells per unrtary dose; compared with the number of cells alive at time zero, even after monttis from the 
commerdaitsation. contrary to what observed for various conrtmerdal compositions of the prior art. which show a high 
decrease in the alive ceOs compared with those spedfted at the time of the padsging. and which therefore are often 
poorly effective from the therapeutical point of view. 

In fact, the treatment with LactobadlB according to the present invention yields favourable resutts, such as the 
nearly complete remission of diarrhoea, even when severe and otistinate. due for exanple to antitunxiur radiotherapy, 
in short times I.e. about 1 -2 days, which is markedly less than the time required with the lactobacilli of the prior art The 
rapidity of action can be at least partly ascribed to the high storage stability shown by the Lactobadlli of ttie inventk)n. 

More precisely, the process of the invention allowed to select novel LaclcbacOli strains belonging to the Paracasei 
arxj SaRvarius species. In particular 3 strains deposited under the Budapest Treaty at the "CoHection Natfonafe de Cul- 
tures de Microorganismes" (CNCM) of the Institut Pasteur (25, Ruedu Docteur Roux. 75724 PARIS CEDEX 15). unda- 
the following accession ruirTt>ers: 

- Lactw bacterium PFIS. deposited on Apnl 3, 1996. under the accession number CNCM M687, with the taxonomfc 
designation LactobadOus Paracasei; 

- Lactic bacterium PF2P. deposited on April 3.- 1 996. under tiie accession ntmber CNCM l-l 688. with the taxonomic 
destgr^ion LactobadDus Paracasei: 

- Lactic bacteriumPFlSl. deposited on Dec€f7tf>er 6. 1996, under tf>e accession number CNCM I- 1794. with the tax- 
onomic designation LactobacSIus Safivarius. 

The three Lactobadlfi strains Paracasei and Salivarius above iderrtified by their accession nLsrnbers produce exdu- 
shrely Lactic add» are sensitive to eryttvomycin arxJ rifampdn arxl insensitive to tetracydines. are st^e to adds, 
res'sting at pH 3.5 for 30 minutes at 40*C. 

In particular, the L. Paracasei strains, particularly the Lactic bacterium PF2P CNCM M688, are fr>sens#tive to aztre- 
onam. cefdtixina. vancomycin and tetracycline, and sensitive to erythromycin, rilampidn and cefotaxime, artd they fer- 
ment ritXDse: and Salivarius strains, such as the PF1S1 CNCM 1-1794 strain, arc insensitive to cefotaxime and 
tetracycline, and sensitive to erythromycin and rrfanrpicin. 

yhe lactobacitB according to the present invention can be administered as such or they can be added to a pharma- 
ceuticaily or anyway physiologically acceptatjie carrier, to ot>tain various types of preparatiorw or formulations, such as 
phanmaceutical compositions, dietary supplements or aTimerrtary products, in particular dairy products <six*i as milk, 
yogurt), which are a further obiect of tfie preserrt invention. 

The present preparations or formulations contain at least one Lactic l>aclerium according to the present invention, 
preferatjiy mixtures of at least one Lactic bacterium of tiie Q>edes Paracasei or Safivarius. in particular in effective 
amounts for tfie therapeutical, prophylactic or proljiotic treatments desired and can be prepared, for exarrpfo. accortfing 
to conventional tecfmiques. 

The earner can contain exdpients, additives, dtlients or other useful sid^starKes, provided they are pharmacoloQ- 
ically or physiologically acceptable. 

For the troatment of tha disorders of the gastrointestinal system according to the invention, lactobactlli are typtcafly 
administered orally, preferably as Paracasei and Safivarius mixtures. 

The daily effective amoum for humans is generally conprised from 10^ to atxxit 2 x 10® Lactobadlli daily, for an 
adult (weighing on the average 50-70 Kg), or from 10® to 10® t-adobactlli for infants. 

Typk:al pr^>arations for the treatment of disorders of the gastrointestirral system according to the present invention 
contain for exanple 10® to 3 x 10^ UFC of Lactobadlli for unitary dose. 

Preferatrfy, the preparations according to the invention contain tactobacitii in the freeze-dried form. 

For this purposei aqueous mixtures coitoning lactobactffi, and preferably at least one freez^rying additive, are 
typica/ly freeze-dried in the corxJitions reported above for the process of selection of lactobadiR according to the inven- 
tion» or according to known procedures. 

Preferatjiy, for the purposes of the invention, lactobadlli. typically in freeze-dried form, are combined with exciptents 
or additives selected finom: vitamins (siK:h as vitamins of the group B, for exanple vitamin B1 arxi B2, vitamin C and 
mixtures thereof), hydrocarbons (for exarrplo sweeteners, such as saccharose, and n^llodextrins) and sifidum dioxide, 
preferably in admixture, for exanple mixtures of vitamins B1. B2. C, saccharose, mahodextrins and silidum dtoodde. 

Vitamins are present in amounts depending on the dosage typical of the vitamin, far example about 0.1-5 mg of 
vitamin Bt or B2 tor 10^ LactobadOi and about 5-20 mg of Vitamin C for 1<^ Uctobadlli; hydrocartxtns are present for 
exanple in amounts of 500-1000 mg for 10^ LactobadW (for example about 500-800 mg of sacchafX)se for 10* Lacto- 
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badlli, preferably combined with about 100-300 mg of maltodextrins for 10^ Lactobadlli): siRcmm dioxide is present for 
exampfe in anrounts of about 0.5-5.0 mg for 10^ Lactobadlli. 

Preferabfy. in the final product, the freeze-dried product containing the LactofoadlB is packaged in sachets in 
paper/aIuminiunV)potyethyfene foil. 
5 The lactobadlft of the invention are valuable for the treatment of various disorders of the gastrointestinal tract, for 

example those due to, but ncn limited tat altcrafiorts of the equiI2>rium of the intestinal flora, in particular diarrhoea and 
constpation, for example spedfic and aspedfic diarrhoea (^edaJly diarrhoM fonawng the use of anta^ioticsX chronic 
Intestinal inflanrvnations. colitis, flatulence, hS^Kira oastroertlerrtis. IJpKffiou^y&ifetrtis. peristaltic disorders, ether 
corufitions of gastroimestinal inrpaired function a/Kl/or dysmicrobism consequent to surgery, kidney or liver disorders. 
10 radiotherapy, dietary unbalances, enrK>tional stress, ageing or immune system disorders. 

The Lactobacilli of the invention are moreover effective in the treatme nt of the irrite^ htw^m j va^ is a particularty 1] 
unexpected result in ttiat whereas lactobadlli are known to coloriize mairily the dist^lmestine, they are not known to 
be capable of colonize cok}n in large anrxHints. 

Some exemplary embotfiments of the invention are reported in the fcillowing. 

15 

EXAMPLE 

Conrposition for the oral use, in freeze^ed form, contained in sachets of paper/aluminium/^yethytene foil, each 
containing: 

l-actobadllus Paracasei PF2P, in amounts of at least to^ UFC; 
- Lactobadflus Salivarius PFISI, in amounts of at least 10^ UFC: 

25 



Vitamin B1 


mg 0.6; 


Vitamin B2 


nigO.5; 


Vitamin C 


mg 20.0; 


Saccharose 


mg 1417.8; 


Maltodextrins 


mg 400.0; 


Cream flavour 


mg 50.0; 


Silidum cGoxide 


mg 5.0; 



or 

Lactobadltus Paracasei PFIS. in amounts of at least 10^ UFC; 
40 - Lactobadllus Salivarius PF 1 S 1 , in anrxnmts of at least 1 0^ UFC; 



Vitamin B1 


mg 0.6; 


Vitamin B2 


nigO.5; 


Vitamin C 


mg20.0; 


Sacdiarose 


mg 141 7.S: 


Maltodextrins 


mg 400.0; 


Cream flavour 


nr^gSO-O; 


Silidum dioxide 


mg 5.0. 



55 

The fonowing tables show the fermentation profaes of the three Uctobadlli strains deposited at the Instrtut Pasteur 
obtained by means of the API 50CHL system. 
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TABLE 1 

The strain of L Paracasei PFlS-CNCM H687 fernieots the following hydfocarbons: 

L-Arabinose, Ribose. Galactose, D-Gawx>se. D-Fructose. D-Mannose. L-SOTtx)se. Rhamnose. Dufdtol. Inositol. 
Mannitol. Sorbitol. a-Mcthyl-D-MannosWe, a-Methyl-D-Glucoside, N-AcetyJglucosamine, Amygdalin. ArtHrtia Escu- 
lin, Salicia Cellobiosa Mattose* Lactose, Meltoiose, Saccharose, Threalose, Inulin. Meficitose, ^Gentiotnose, D- 
Turanose. D-Tagatosa 



TABLE 2 

U Paracasei PF2P-CNCM 1-1688 ferments the foHowing hycJfocaft>ons: 

L-Araljinose. Ribose. Galactose, D-Gtucose. D-Fhictose. D-Mannose. L-Sorbose. Rhamnose; DuJdiol, InositoT. 
Mannitol, Sorbitol. o-Methyf-D-Mannosido. a-Welhyl-O-GIucoside, N-Acetylglucosamine, AmygcJalin. Arbutin. Escu- 
lia Salicia CeOobiose, Mattose. Lactose. Melibiose. Saccharose. Trealose. InuEn. MeGdtose. a-Gentiobiose. D- 
Turanose, D-Tagatose. 



TABLES 

L. Salivarius strain PFlSl-CNCM M794 fenments the following hydrocartJons: 

Galactose, D-Glucose. D-Fructose. D-Mannose. Mannitol. Sortxtol. N-Acetylglucosantine. Maltose, Lactose, Melibi- 
ose Saccharose. Trealose, D-Ftoffinose. Xylitol. D-Arabitd. 

Claims 

1 . A process for the selection of Lactobacilli strains useful in the treatment of disorders of the gastrointestinal tract in 
humans, comprising the irKJUk>ation in a nutritive medium of a mixture containing a multiplicity of l.actobadlB strains, 
coming from the normal human intestinal bacterial flora, pre/iously freeze-dried and then rehydraled. followed by 
the sefection of the colonies which develop not later than the first 12 hour^ of incut>alion in sab nutritive medium at 
a temperature from 30*0 to 40*C. 

2. A process accordir^ to claim 1, comprising the following steps: 

1) InaAsation of a miidure of microorganisms containing a mult?>ricfty of Lactobacilli in a selective medium for 
Lactobacilli, and collection of the bacterial cells thus developed; 

2) freeze-drying of the bacterial cells from the previous elep. preferably in the presence of one or more freeze- 
drying additives; 

3) rehydration of the freeze-dried mixture from the previous st^; 

4) incubation of the resulting freeze-dried and rehydrated mixture, in a medium for selective Lactobacilli or in 
other nutritive mediums, and collection of the cells developed not later than the first 12 hours of incul>ation at 
3T*C in said nutritive medium. 

3. A process according to daim 1 or 2, in which the collection of the cells developed after incubation of the above 
freeze-dried arKi rehydrated nuxture is carried out within 10 hours of irKxA)atk>n at 37*'C- 

4. A process according to claim 1 or 2, in which the incubation is carried out in an MRS culture broth. 

5. A process according to claims 1 to 4, in which the incubation of the above freeze-dried and rehydrated mixture is 
earned out on plates, in a nutritive medium added with agar. 



6. 



A process according to daim 1 or 2, in wrfiich the incubation steps are carried out under mildly anaerobic atmos- 
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phere. 

A process according to daim 1 or 2, in which the freeze-drying is carried out in the presence of frecze-drying addi- 
tives selected from powder skimmed milk, saccharose and gtycen^L 

A process according to daim t or 2, in which the incubation of the above freeze-dried and rehydrated strains is fbl- 
lowed by one or nrtore of the foflowing selection steps, carried out in any order: 

a) incubation in a nutritfve meditsn containing bile, tn ooncentralions of at least 0.1% weighlArt)fume. and selec- 
tion of the strains proliferating in said medium; 

b) incubation in a nutritive add medrum, having pH kwer than or equal to 5.5 (more preferably lower than 3.5). 
and selection of the strains proliferating in said medium; 

c) incubation in a nulritivo medium containing ceils of the intestinal mucosa of the subject to treat and selection 
of the bacteria capable of adhering to the cells at an average rate corresponding to the adhesion of at leas! 50 
bacteria for each intestinal ceil in an tncui>ation Ume tower than or equal to 5 minutes: 

d) ina4>ation of the strains in a nutritive mecfium and selection of the bacteria which produce at least 3.5 mEq 
of lactic acid per 10^° UFC (Colony Fbnning Units) at 37^ in a time of 24 hours; 

e) incubation of the strains in a nutritive mediums and selection of the bacterial strains which prdiferate witfnn 
a generation time at 37^C of less than one hour. 

20 - 

9. A culture of bacterial strains tidonging to the Lactobacfllus species, obtainable according to the process as defined 
in claims 1 to 8. 

1 0. A culture of a bacterial strain belonging to the Lactobacillus species, characterized by: stability at storage at ZZ'C 
£5 conr esponding to a decrease in aDve c^ of 1 logarithm after 1 8-24 months; ability to produce lactic add in a sUt> 

stantially pure L-(+) stereomeric fomn; resistance to tetracyclines, combined with sensitivity to rifampidn and «7th- 
romydn; no transnussibility of the resistance to tetracydines. 

11. A culture of Udobadlli according to daim lO.furfter characterized by the following properties: abifrty to adhere to 
30 the ceDs of the human intestinal mucosa m an average amount of at least 50 t>acteria tor each intestinal ceB in an 

incubaton time up to 5 minutes: ability to produce at least 3.5 mEq of lactic add per 101" UFC (Colony Forming 
Uifts) at 37*C within a time of 24 hours; ability to reproduce in a nutritive medium within a generation time at 37*»C 
of less than one hour. 

35 12. A culture according to daim 9 or 10, in which the Uctobadlfi strains derive from the normal microintestinal ftora. 

1 3. A cUture according to daim 9 or 10. in whkii the bactaiai strains are the Udobadlli strains Paracasd or Safivar- 
ius. 

40 14. A oiture according to daim 9 orio. selected from the fottowing cuHures deposited at the CNCM collection of the 
Institut Pasteur: 

- Ladobacfllus Paracasei. CNCIUI 1-1687; 

- Laddjadllus Paracasein CNCM M688; 
45 - Ladobadllus Safivarius. CNCM 1-1 794. 

15. A preparation for therapeutical, prophytadic or probiotic use in the treatment of disorders of the gastrointestinal 
system in humans, containing an effective amount of at least one Lactic bacterium strain as deftfied in each of 
daims 9 to 14. in combination with a pharmaceutically or physiologically acceptable carrier 

so 

1 6. A preparation according to claim 1 5. seleded from pharmaceutical con^KJsittons. dietary supplements, and alimen- 
tary products. 

1 7. A preparation according to daim 1 5. for the oral use. 

55 

18. A prqaaration according to da&n 15. containing at least one Lactic baderium of the Paracasei, Salivarius spedes 
or mixtures thereof. 
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19. A preparation accorcfing to claim 15, in which said Lactic bacterium strain is in the freeze-<Jried form. 

20. A preparation according to claim 15. selected from phamnaceutical compositions and dietary siw*ements. in which 
lactobaalli are combined with cxdpients or additives selected from vitamins. hydrocartx>ns and sflidum dioxide, 

21. A pr^iaration according to claim 15. containing vitamin Bl and B2. vitamin C and mixtures thereof, saccharose, 
maltodextrins and silidum dioxide. 

22. TTie use of a culture containing a l.actfc tjacta^wm strain as defined in each of claims 9 to 14. in the treatment ol 
disorders of the gastrointestinal system in humans. 

23. The use according to daim 22, in which said disorders are selected from the group consisting of specific arxi aspe- 
cif ic dianrhoea, diarrtroea fioilowing the use of anta>iotics. constipation, chronic intestinal tftf tanvrations. cofrtis, fbt- 
uience. heartburn, gastroenteritis, aphthous stomatitis, peristaflic tfsorders, dysn^obism conditions, impaired 
gastrointestinal functionality consequent to conditions selected from surgery, kidney and \W& disorders, radiother- 
apy, dietary untxilanoes. emotional stress, ageing and imrnme s>^em disorders, 

24. The use according to claim 22. In which the <fisorder is ffritable bowel 



V 



THIS PAGE BLANK (uspto' 



